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Abstract
This paper analyzes the effects of transient from lightning channel to wireless communication system operating in
microwave band at 2.4 GHz. Received Signal Strength Indicator (RSSI) measurement method has been used to
capture 3 lightning flashes (naked eyes method) with 7 spikes recorded at r distance from the lightning channel
base with fixed d Transmitter-Receiver (T-R) separation at 1 meter. The transient effects have been evaluated in
terms of Electric Field Strength, Signal-to-Interference-Noise Ratio (SINR), Bit Error Rate (BER) and Packet Error
Rate (PER). During the first lightning flash event, more than 50% of total transmitted packets were corrupted for at
least 3 seconds duration. The same happens during the second and third lightning flash events with more than
40% and 15% packets corrupted for durations of 3 and 2 seconds respectively. Interestingly the most suffered
traffic types are video and speech signal transmission while data transmission is not affected at all. © 2011 IEEE.
Author Keywords
lightning;  transient;  wireless communications
Index Keywords
Electric field strength, Lightning channel, Lightning flashes, Measurement methods, Microwave
bands, Naked-eye, Packet error rates, Received signal strength indicators, Signal-to-interference noise
ratio, Speech signals, Transient effect, Wireless communication system, wireless communications;
Astronomy, Communication systems, Electric fields, Global system for mobile communications, Lightning, Lightning
protection, Power quality, Signal receivers, Speech communication, Speech transmission, Transients, Wireless
telecommunication systems; Bit error rate
References
Proakis, J.G.
(2001) Digital Communications, 
Fourth ed. Singapore: McGraw-Hill
Ahmad, M.R., Dutkiewicz, E., Huang, X.
MAC Protocol for Cooperative MIMO Transmissions in Asynchronous Wireless Sensor Networks
Proceedings of the IEEE 8th International Symposium on Communications and Information Technologies
(ISCIT2008), Vientiane, Laos, 21-23 October 2008, 
Ahmad, M.R., Dutkiewicz, E., Huang, X.
(2010) Cooperative MIMO Systems in Wireless Sensor Networks, 
Book Chapter contribution, Radio Communication, ISBN: 978-953-307-091-9, In-Tech Education and
Publishing, Vienna, Austria, April
Scopus - Print Document http://www.scopus.com/citation/print.url?origin=recordpage&...
1 of 3 6/27/12 8:21 AM
Gannapathy, V.R., Ahmad, M.R., Johal, M.S., Suaidi, M.K.
Concurrent MAC Protocol with Short Signaling for Multi-hop Wireless Mesh Networks
International Conference on Ultra Modern Telecommunications (ICUMT2009), Saint Petersburg, Russia, 12-14
October 2009, 
Esa, M.R.M., Sha'ameri, A.Z., Ahmad, H., Malik, N.N.N.A.
Conceptual Implementation to Access the Extend of Influence of Lightning Electromagnetic Radiation
on Mobile Radio Communication
(2005) Asia-Pacific Conference on Applied Electromagnetics 2005 (APACE), pp. 179-183. 
20-21 December
Rappaport, T.S.
(2002) Wireless Communications: Principles and Practice, 
second ed. Upper Saddle River, NJ, USA: Pearson Education International
(2006) ISO/IEC Standard for Information Technology- Telecommunications and Information Exchange between
Systems- Local and Metropolitan Area Networks- Specific Requirements- Part 11: Wireless LAN Medium
Access Control (MAC) and Physical Layer (PHY) Specifications Amendment 4: Further Higher Data Rate
Extension in the 2.4 GHz Band, pp. c1-c68. 
ISO/IEC 8802-11:2005/Amd.4:2006(E) IEEE Std 802.11g-2003 (Amendment to IEEE Std 802.11-1999)
(2002) Converting Signal Strength Percentage to DBm Values, 
W. Inc, WildPackets Inc, November
Parameswaran, A.
Mohammad Iftekhar Husain and S. Upadhyaya: Is RSSI a Reliable Parameter in Sensor Localization
Algorithms: An Experimental Study
Field Failure Data Analysis Workshop (F2DA'09), New York, 2009, 
Sheng-Hua, Y., Yang-Han, L., Yen, R.Y., Yu-Jie, Z., Shiann-Tsong, S., Chih-Hui, K., Meng-Hong, C.
A wireless LAN measurement method based on RSSI and FER
(1999) Fifth Asia-Pacific Conference on Communications and Fourth Optoelectronics and Communications
Conference, APCC/OECC '99, 1, pp. 821-824. 
Srinivasan, K., Levis, P.
RSSI is under Appreciated
Proceedings of the Third Workshop on Embedded Networked Sensors (EmNets 2006), 2006, 
Patwari, N., Alfred, I., Hero, O.
Using proximity and quantized RSS for sensor localization in wireless networks
(2003) Proceedings of the 2nd ACM International Conference on Wireless Sensor Networks and Applications, 
San Diego, CA, USA: ACM
Lymberopoulos, D., Lindsey, Q., Savvides, A.
An Empirical Characterization of Radio Signal Strength Variability in 3-D IEEE 802.15.4 Networks Using
Monopole Antennas
The European Workshop on Wireless Sensor Networks (EWSN 06), 2006, 
Godlonton, R.
A Remarkable Discharge of Lightning
(1896) Nature: A Weekly Illustrated Journal of Science, 53, p. 272. 
The Macmillan Company, New York
Larsson, E.G., Stoica, P.
(2003) Space-Time Block Coding for Wireless Communications, 
First ed. Cambridge, UK: Cambridge University Press
Correspondence Address
Ahmad M.R.; Universiti Teknikal Malaysia Melaka (UTeM)Malaysia; email: riduan.ahmad@angstrom.uu.se
Scopus - Print Document http://www.scopus.com/citation/print.url?origin=recordpage&...
2 of 3 6/27/12 8:21 AM
About Scopus
What is Scopus
Content coverage
What do users think
Latest
Tutorials
Contact and Support
Contact and support
Live Chat
About Elsevier
About Elsevier
About SciVerse
About SciVal
Terms and Conditions
Privacy Policy
Copyright © 2012 Elsevier B.V. All rights reserved. SciVerse ®  is a registered trademark of Elsevier Properties S.A., used under
license. Scopus ®  is a registered trademark of Elsevier B.V.
DOI: 10.1109/IConSpace.2011.6015888
Language of Original Document: English
Abbreviated Source Title: IEEE Int. Conf. Space Sci. Commun.: "Towards Explor. Equat. Phenom.", IconSpace -
Proc.
Document Type: Conference Paper
Source: Scopus
Scopus - Print Document http://www.scopus.com/citation/print.url?origin=recordpage&...
3 of 3 6/27/12 8:21 AM
